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ABSTRACT 

This paper provides a brief overview of the 
conceptual approach used in the initial version of the WICHE Resource 
Requirements Prediction Model (RRPM-1) . RRPM-1 is an 

instituticnal-oriented, computer-based model which simulates the cost 
of operating a college campus over a 3- to 10-year time frame. The 
model may be viewed as a management tool to assist higher education 
decisionmakers in understanding the long-range resource implications 
of planning decisions.. This report presents information on (1) the 
role of RRPM , (2) design criteria, (3) model selection, (4) a 

generalized model, (5) The RRPM system and the dimensions of the 
RRPM-1 system, (6) computational flow, (7) projected unit costs, (8) 
projected degree- winner cost, (9) new construction costs, (10) the 
pilot test, and (11) future developments. A bibliography concludes 
the report. (AF) 
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RESOURCE REQUIREMENTS PREDICTION MODEL (RRPM-1): An Overview 1 



Introduction 



This paper has been developed to provide a brief description of the conceptual 
approach used in the initial version of the WICHE Resource Requirements 
Prediction Model. This model is currently under development by the WICHE 
Planning and Management Systems staff and a number of cooperating institutions. 
The level of presentation is targeted at the non-technical user in an effort 
to provide advance information regarding the prototype model. 2 A detailed 
description of the computer routines and associated mathematics will be made 
available upon completion of design and testing of the prototype model. 



The WICHE Planning and Management Systems (PMS) Program is a cooperative 
undertaking of over 500 institutions and agencies to develop new management 
technologies for higher education. The basic support for the program is 
provided by the U. S. Office of Education. The Resource Requirements 
Prediction Model is one of a number of projects within the Development and 
Applications unit of the program. Figure 1 is a chart of the PMS program 
organization and advisory structure. 



FIGURE 1 

PLANNING 8. MANAGEMENT SYSTEMS PROGRAM 




^ased on a paper of the same title presented to the Eleventh American 
Meeting of the Institute of Management Sciences (TIMS), Los Angeles, 
California, October 1970. 

2 The description of the Resource Requirements Prediction Model is based 
on version 1.2 of the prototype model currently under development. 
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Background 



The increasing student demand for higher education combined with rising 
operating costs has intensified the need for long-range planning in both 
public and private institutions. The imbalance that often exists between 
decision requirements and available information is becoming evident as 
educational resources grow increasingly scarce and the demand for services 
expands. In order to provide information which will aid in making decisions 
regarding long-range planning, it is apparent that the analytical tools for 
management science must play a larger role in the management of American 
colleges and universities. 

For any single institution, the development of analytical models (particularly 
large-scale simulation models) is a difficult and costly task. Although 
a number of sophisticated cost simulation models for higher education have 
been developed and operated using experimental data for testing and research 
purposes, these models have not been widely implemented to operational levels 
in institutions of higher education for several practical reasons: 

1. Existing demands on the institutional staff and the 
lack of sufficient resources for internal management 
applications prevent any serious attempt at such 
implementation . 

2. Simulation models in higher education are not 
sufficiently proven at this time to warrant a 
level of confidence sufficient to persuade 
administrators to change their current methods 
of budgeting and planning. In fact, developers 

of analytical models would insist that such models 
may not be useful for current year applications 
until they have been operational within an institu- 
tion for some time. Consequently, when analytical 
models are eventually implemented within an insti- 
tution, such implementation will be parallel to the 
existing system. Only as models become fully opera- 
tional will the old system be supplemented by the 
new system. 

3. The various costs of implementation are such that 
many institutions question the value of implementing 
an unproven model. They prefer to wait for results 
from other institutions before launching into their 
own program. 
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For these and other reasons, the use of simulation models in higher education 
is not widely accepted. In an effort to overcome these problems, the 
participating institutions of the WICHE Planning and Management Systems 
(PMS) Program requested that the staff undertake the development of 
analytical models which will aid the decision-maker in higher education in 
evaluating current operations and in analyzing future resource allocations. 

This paper provides a brief overview of the first of these models, the 
initial Resource Requirements Prediction Model, referred to as RRPM-1 . 

RRPM-1 is an institutional -oriented, computer-based model which simulates 
the cost of operating a college campus over a three to ten year time frame. 

The model may be viewed as a management tool which will assist higher education 
decision-makers in understanding the long-range resource implications of 
planning decisions. 
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The Role of RRPM 



The RRPM system is a long-range planning model designed to aid higher level 
management in rapidly determining the resource implications of alternative 
policy and planning changes. Figure 2 provides one way of viewing the planning 
cycle in higher education. This particular representation characterizes 
the planning cycle as a closed loop. The determination of where an institu- 
tion starts or initiates the planning cycle depends in large part upon the 
nature of the institution. 

In general, higher education programs are devised to serve the clientele 
of the institution: the students through instructional programs, the 

scholarly community through research programs, and the public community 
through public service programs. Associated with each set of program 
activities are the resources required to establish and operate the program, 
and the outputs and measures of contribution to the objectives of the 
program. Since higher education operates with scarce resources, the outputs 
of each program must be evaluated with regard to the resource requirements 
in terms of the feasibility of providing the resources. This requires 
trade-offs between both the number of programs and their scale of operation. 




In a planning sense, this process is iterated until a set of programs are 
designed which collectively provide the maximum benefits in terms of the 
goals and objectives of the institution within the set of resources available. 
Given this particular view of the planning cycle, the RRPM system provides 
a mathematical conversion of program activity to resource requirements. 

The RRPM is designed to aid decision-making by providing quantitative 
estimates of the total set of resource requirements for the institution. 

A more detailed view of where RRPM-I fits in the planning and decision- 
making process is described in Figure 3. The institutional decision- 
making process determines the resource allocation to campus programs based 
on the institutional goals and objectives. The operations of each program 
provides historical data regarding the scale of activity and resource 
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requirements of the various programs. This historical data is contained 
in the institution's data base. The RRPM-1 system draws various sets of 
information from the data base, including enrollment forecasts, information 
on student preferences, staff and facility loading factors, salary 
and various other cost schedules as inputs to the system. 




The decision-maker, in attempting to balance the institution's programs 
against the resources available, asks a number of "what if?" questions. 

The "what if?" questions are reflected in terms of planning assumptions and 
programmatic changes which modify the historical data from the data base. 

The RRPM-1 system uses this data to compute resource predictions in terms of 
personnel, facilities, and dollars as an aid to the decision-making process. 

Examples of the type of "what if?" questions which can be addressed in 
terms of resource implications using the RRPM-1 include the following: 

1. What if a specific change is made in the mix of 

students either by degree program or by level or both? 





2. What if a change is made in the instructional 
techniques; e.g., independent study versus class- 
room study, classroom activities versus laboratory 
activity? How does such a change influence the 
resource requirements over an extended time frame? 

3. What if a specific new program is added, or a 
current program is dropped? What are the resource 
implications for the total institution resulting 
from these types of changes? 

4. What if a change is made in the mix of faculty 
conducting an instructional activity; e.g., 
substituting, say, tenured faculty for graduate 
assistants? 

5. What if a major change is made in the faculty's 
salary schedule? 

6. What if a change is made in the average faculty 
load? 

7. What if changes are made in the staffing ratios 
of support staff to faculty? 

8. What if a change is made in the average section 
size, either across the board or in specific 
instructional programs? What implications will 
such a change have for both facility requirements 
and faculty resources? 

9. What if programmatic changes are made in instruction, 
research, or public service programs? What additional 
administrative requirements result from such changes? 

10. What if changes are made in the mix of the student body? 

What resource implications will such changes have on, 
say, library resources? 

The resource implications of questions such as these and others may be 
answered in an aggregate manner through the use of the RRPM-1 . Clearly, 
there are other subjective implications which reflect upon the quality and 
scope of operations. The state-of-the-art in modeling has not advanced 
sufficiently to deal in a quantitative manner with this aspect of 
planning and programmatic changes. However, the ability to rapidly compute 
the resource implications of alternative policies permits the examination 
of a larger set of alternatives and will, hopefully, lead to a more 
ordered and structured consideration of the subjective aspects of higher 
education. 

The sections following provide a description of the developments leading 
up to the current version of the Resource Requirements Prediction Model 
and a brief overview of how the model operates. 
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